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. INTRODUCTION

This report describes Phase 3 groundwater sampling performed by The MARK
Group Engineers and Geologists, Inc. (MARK) at Lockheed Aeronautical Systems
Company (LASC), Burbank, Célifornia. The work described in this report was
authorized by MARK under LASC P.0. No. ALU3C0180-E, dated July 12, 1988. Phase
3 groundwater sampling consisted of collecting a total of 140 groundwater samples
from 16 multiple-screen wells, 24 single-screen wells (eight 3-well. clusters),
and including quality assurance/quality control duplicate and blank samples.
Samples were analyzed by an independent laboratory under direct contract to LASC.
Sampling procedures, field records, and analytical results are summarized in this
report with cogies of field documents and laboratory reports included as

Appendices.
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2.0 BACKGROUND

2.1 General

Lockheed Corporation maintains several LASC facilities at various locations
around Burbank-Glendale-Pasadena Airport in Burbank, California (Drawing No. 1).
The airport area lies in the eastern portion of the San Fernando Valley. The
eastern San Fernando Valley contains an alluvial aquifer that 1s a major
component of overall water resources management in southern California. During
the early 1980's, groundwater in the San Fernando Valley aqﬁifer was found to
contain dissolved volatile organic compounds (VOC) at concentrations above
California Department of Health Services state action levels. In cooperation
with state and i;cal agencies and other private industries in the area, LASC has
undertaken a groundwater investigation program to help evaluate groundwater
quality in the area.

During 1986 through 1988, at least forty groundwater monitoring wells have
been installed within, or adjacent to, current Lockheed Corporation Burbank
facilities in the airport area. Well locations are on the Site Plan, Drawing
No. 1. Details of well construction are in previous reports prepared by parties
other than MARK who were responsible for Qell construction.

Depth to the unconfined water table in the area rénges from approximately
100 to 240 feet below ground surface, with the depth to groundwater decreasing
from west to east.

2.2 Multiple-Screened Wells

Sixteen of the groundwater monitoring wells have been constructed as

"multiple-screen" wells. Each well is constructed of 5-inch-diameter steel

casing with at least five and as many as fourteen screened sections, with each

88128-18.R2 2-1
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screened interval separated by blank casing spaced at varied depth intervals
throughout the groundwater portion of each well. Screened interval depths and
approximate depths to groundwater for each multiple-screen well are on Table 1.
2.3 Cluster Wells

Twenty four of the monitoring wells at the site consist of eight 3-well
"cluster wells". Each individual well is a single-screened-interval well that
is part of a three-well system in 8 different locations designed to monitor 3
groundwater zones (upper, intermediate and lower). Each well was installed
indepeﬁdently a few feet away from the other 2 wells in each of the 8 cluster

areas. Each cluster well was constructed with 5-inch-diameter steel casing with

"a 10-o0r-20-foot: long screened interval at the bottom. Cluster well depth

intervals and approximate groundwater depths are on Table 2.

88128-18 .R2 2-2
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3.0 SCOPE OF WORK

3.1 Objective

Phase 3 groundwater sampling was contracted by LASC to obtain data to
assess groundwater quality beneath the site area. Groundwater samples were to
be collected from each screened interval in all of the monitoring wells and
submitted to a laboratory for chemical analysis.

Sampling was conducted under stringent quality assurance/quality control
(QA/AC) procedures to maintain maximum integrity of each sample from the point
of sampling until turned over to the analytical laboratory. The laboratory for
the project, Associated Laboratories, Orange, California was under direct
contract to LAS& and therefore not responsible to_MARK for laboratory QA/QC.
3.2 Sampling Procedure

A Sampling Plan written for Phase 3 groundwater sampling at LASC is in
Appendix A. Field sampling and QA/QC procedures were performed according to the
plan. Sampling was completed during the period August 15 through October 21,
1988. Two crews participated in sampling. Each crew consisted of a MARK
scientist, a pump-rig operator (MARK subcontractor), and Health and Safety
Coordinator (URS Consultants Inc.). The pump rigs and operators were provided
by Howard Pump, Inc., Barstow, Calfiornia. One crew, designated as Crew No. 1
in the appendices, worked throughout the sampling period. The second crew, Crew
.No. 2, supplemented the sampling effort during the final 4 weeks of sampling.

Sampling data is summarized in Table 3. Copies of field records are

included in the Appendices of this report as follows:

Appendix B-1 Daily Field Record, Crew No. 1
Appendix B-2 Daily Field Record, Crew No. 2
88128-18.R2 3-1
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Crew No. 2 are included in Appendix B-2)

Appendix D-1 Well Purging and Sampling Data, Crew No. 1
Appendix D-2 Well Purging and Sampling Data, Crew No. 2
Appendix E Sample Transfer Chain of Custody Records

Generally, sampling was completed by the following steps:

(o]

Wells were purged and sampled using a positive displacement piston
pump. The pump apparatus that comes into contact with sample water is
constructed of stainless steel and PTFE (Teflon, R) materials. The pump
is manufactured specifically for groundwater monitoring and has been
tested and shown effective for monitoring well sampling, including
sampling for VOC analysis.

Rubber well seals were used above and below each sample interval in the
multiple-screened wells to isolate the interval. A seal was used at
the top of the screened interval in the cluster wells to maximize sample
integrity and minimize wastewater volume.

Wells were purged of 3 or more volumes of water for each isolated sample
interval (including filter sand void space). Discharge flow rate was
monitored and the water was contained for later disposal by LASC.

Water levels were measured and recorded prior to and during purging.

During purging, discharge water was monitored with a flow-through
instrument for pH, conductivity, temperature and oxidation-reduction
potential (redox, or Eh). Field monitoring data is in Appendix D. The
instruments were calibrated on a daily basis (Appendix C).

Water samples were taken only after at least three well volumes were
removed and field monitoring parameters stabilized. The final field
measurements for each sample are summarized on Table 3.

Sample blanks  and duplicates were prepared along with specific
groundwater samples for laboratory QA/QC according to a predetermined,
randomized schedule that was approved by LASC representatives. Table
3 shows the QA/QC sample distribution. Additional QA/QC information
is in Appendix A.

Samples were collected in prepared containers provided by the laboratory
and stored in refrigerated coolers until picked up at the site by a
laboratory representative.

All samples were transferred directly from sampling personnel to
laboratory representatives using chain-of-custody procedures. Copies
of consecutively numbered chain-of-custody documents are in Appendix
E. .

88128-18.R2 3-2
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o All sampling equipment used in a well or that came into contact with
groundwater was decontaminated between use in each well by steam
cleaning, tap water rinse, and distilled water rinse. Decontamination

was done in a single, designated area and waste materials were contained
for disposal by LASC.

88128-18.R2 3-3
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. 4.0 LABORATORY ANALYSIS

All of the samples collected during LASC Phase 3 groundwater sampling were
analyzed by Associated Laboratories, Orange, California. As directed by LASC,
samples were analyzed for a suite of inorganic parameters and organic priority

pollutant compounds. Inorganic parameters consisted of:

Total Dissolved Solids (TDS)°
Sulfate

Alkalinity (CaCOS)
Chloride

Fluoride

Electrical Conductivity
Bromide

Nitrate

Sulfide

Phosphate, Total (P)
Iron

Manganese

Sodium

Calcium
Potassium

Magnesium
Organic compounds were analyzed for purgeable VOC’s by EPA Methods 601/602
or 624, and for semivolatiles by EPA Method 625. A list of the organic compounds
tested and copies of the laboratory reports are in Appendix F.
The compounds of primar} concern, TCE and PCE, are included in Table 3 for

easy comparison. The laboratory TDS results are also included in Table 3 for

a general comparison of inorganic constituents.

88128-18.R2 4-1
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AREA 2

AREA 3

AREA 4

AREA 5

88128-18.R2

B1-CW2
B1-CW3

Al-CWl

Al-CW2

Al-CW3

B6-CW1

B6-CW2

B6-CW3

B6-CW4

B6-CW5

B6-CW6

B6-CW7

No unique conditions observed.
No unique conditions observed.

Water a greenish-grey color. pH relatively high,
8.22 at sampling.
Conductivity relatively low, 380 umhos at sampling.

"Chemical odors" observed by sampling team when
well opened. (10/6/88)

No unique conditions observed.

Well could not be sampled using MARK methods.
Groundwater level was only 7 feet above the bottom
of the well screen, and pumping emptied the casing
immediately. (10/6/88). Well was subsequently
sampled by bailing, on October 22, 1988, as
described in Appendix G.

Very strong hydrocarbon odor reported. Floating
non-aqueous phase sheen on top of water, black

globules of unknown composition in sample water.

Conductivity relatively low, 330 umhos at sampling.

pH relatively high, 8.91 at sampling. (10/3/88)

Hydrocarbon odor reported.

Oily-appearing sheen on water surface, small black
particles of unknown composition in suspension in
sample water. (10/3/88)

Oily-appearing sheen on sample water surface.
(10/3/88)

Very strong hydrocarbon odor, possible crude oil
or diesel, reported. Oily-appearing sheen on
sample water surface.

pH relatively high, 8.17 at sampling. (9/29/88)

Oily-appearing sheen on water surface, hydrocarbon
odor observed throughout pumping. (9/28/88)

No unique conditions observed.

Water sample PID headspace reading of 170 units
reported by URS.

Water green to greenish grey in color, sometimes
somewhat foamy on surface.

pH very high, 10.10 at sampling.: (10/4/88)

5-3
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B6-CW8 ~ No unique conditions observed.

B6-CW9 No unique conditions observed.
AREA 6 B5-CWl Water olive in color.
B5-CW2 No unique conditions observed.
B5-CW3 No unique conditions observed.
AREA 7 Cl-Cvl First 50 gallons discharged distinctly green in

color, changing to light brown.
Eh values as low as -229 recorded during purging.

(9/23/88)
Cl-Cw2 No unique conditions observed.
Cl-CwW3 No unique conditions observed.
AREA 8 No unique conditions observed.

5.2 Chemical kesults

The distribution of PCE/TCE concentratioﬁs, based on chemical analysis of
cluster well results, are illustrated on Drawing No. 2. Multiple-screened well
results are not included on Drawing No. 2 because the cluster well results are
considered more definitive due to the isolation of a single screened interval
within each of the cluster wells compared to the communicating intervals within
the multiple-screened wells. In fact, the multiple-screéned wells appear to be
ineffective for vertical profiling of groundwater constituents ;nd these wells
should be modified to prevent communication between intervals.

The results illustrated on Drawing No. 2 indicate the following general
trends:

1. TCE/PCE concentrations are relatively low or non-existent in the western
(C-1) areas of the facilities.

2. TCE/PCE concentrations are relatively higher in the northern (B-6) and
southeastern (B-1) areas.

3. Relative TCE/PCE concentrations tend to decrease with depth.
88128-18.R2 5-64
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TABLE 1
MULTIPLE SCREENED SCREENED INTERVALS

Screen Fall 1988
Locations Approximate
Completion No. of Top-Bottom Depth to
Monitoring Depth Screened ft. below Groundwater
Well ft. Intervals surface ft.

A-1-MWl 502 6 153-193 184
235-255
297-317
338-378
441-461
482-502

A-1-MW2 504 5 158-198 191
270-290
352-392
428-448
460-480

A-1-MW3 503 7 168-208 190
219-239
- 263-283
‘ 294-314
362-402
426-446
470-490

A-1-MW4 1201 14 144-184 174
208-228
276-296
320-340
364-384
432-452
476-496
520-540
600-620
692-712
808-828
949-969

1017-1037
1157-1177

. 88128-18.TBL



Monitoring
Well
ft.

TABLE 1
{continued)

Completion No. of
Depth Screened
ft. Intervals

Screen
Locations
Top-Bottom
ft. below
surface

Fall 1988
Approximate
Depth to
Groundwater

B-1-MWl

B-1-MW2

B-1-MW3

B-1-MW4

B-1-MWS

B-1-MW6

88128-18.TBL

482 6

462 6

454 6

452 5

452 6

442 5

112-152
194-214
235-275
338-358
400-420
441-461

100-140
150-170
229-249
318-338
380-400
421-441

102-142
174-194
236-256
298-318
339-359
422-442

80-120
162-182
214-234
297-317
411-431

96-136
160-180
252-272
296-316
354-374
422-442

82-122
160-180
286-306
354-374
398-418

151

146

128

-117

135

112



TABLE 1
(continued)
Screen Fall 1988
Locations Approximate
Completion No. of - Top-Bottom Depth to
Monitoring Depth Screened ft. below Groundwater
Well ft. Intervals surface ft.

B-1-MW7 451 - 6 101-141 124
162-182
234-254
307-327
337-357
410-430

B-1-Mw8 452 6 95-135 113
156-176 )
218-238
290-310
363-383
404-424

B-1-MW9 542 6 138-178 172
264-284
332-352
386-406
454-474
498-518

B-6-MWl 665 7 220-240 240
272-292
334-354
364-384
479-499
520-540
624-644

B-6-MW2 522 7 ' 174-214 204
235-255
276-296
338-358
379-399
441-461
470-490

C-1-MWl 554 7 198-238 230
262-302
350-390
402-422
470-490
502-522
534-554

88128-18.TBL



TABLE 2
CLUSTER WELL SCREENED INTERNALS

Approximate Fall 1988
Approximate Screen Approximate
Completion Locations Depth to

Monitoring Depth Top-Bottom Groundwater

Well ft. ft. fc.
Area 1 . N

B-1-CWl 615 590-600 158

B-1-Cw2 268 250-260 155

B-1-CW3 167 150-160 154
Area 2

A-1-CW1 605 560-570 196

A-1-CW2 362 350-360 189

A-1-CW3 ? 200 175-195 189
Area 3

B-6-CWl 610 - 580-590 186

B-6-CW2 348 330-340 198

B-6-CW3 220 195-215 199
Area 4

B-6-CW4 584 510-520 220

B-6-CW5 355 345-355 221

B-6-CW6 235 215-235 221
Area 5 :

B-6-CW7 575 492-502 226

B-6-CW8 374 361-371 224

B-6-CW9 263 242-262 223
Area 6

B-5-CWl 576 542-552 212

B-5-CW2 354 339-349 204

B-5-CW3 234 209-229 204
Area 7

C-1-CwWl 575 481-491 240

C-1-CW2 394 382-392 237

C-1-CW3 284 259-280 238
Area 8

C-1-CWsa 665 652-662 231

C-1-CW5 391 376-386 229

C-1-CWé6 253 232-252 : 226

88128-18.TBL
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’ o _ o TABLE 3

SHERT 1 OF =

 LOCEBEED AEROKADTICAL SYSTEHS COMPANY - BURBLKK FACILITIES,  AUG-0CT 1983 SLEPLING DAT4 S

Totsl

- Chaln of Screen Screen fop  Groynd- Ground- op. Tot.  ¥ell Diestiy, -
e e o Sample Saeple  Sapple. Sapple e -— - Cuetody Ground Top  Bot.- Screem  water water Tewp., Cond. Bh, Saeple Dsch. Vel. FCE 70k Solids S
' Location Ho. Area Date  Tire Conrents Bo.  Elev. Depth Depth  Blev. Depth  Elev. Cent. urboe ol 2V Appearance gal Purged g/t eg/l 28/l v
A1-H41 AL-EH1-01 10/18/68 10:00 Equipment Blank LOO0SS 674,93 hjg KD D o
- A1-HE1-01 AL-BW1-02 10718788 12:60 LOBGSS 674,93 153 193 521,93 184.40 490.53 19.4 704 7.36 124 lt.clowdy 135 4.0 4.604 2.520 6
e MHRL-02 0 BI-ERL-03 - 10718788 14:00 - S LOORST 674,83 @38 255 430.83 184,40 490.53 1900 TR T.4D 123 lt.cloudy 215 - 3.9 0,857 0550 478 SRS
AL-EW{-03 AL-HRI-04 10718788 16:00 LO0OST 674,93 297 T 377,93 184,40 49053 1901 T3 7.3 118 cloudy 200 3.6 0.826 0.538 466 _
AL-BHL-04 A1-BRI-GS 10/16/88 18:00 LO00ST 674.93 338 378 336.93 184,40 490.53 18.6 T30 7.6 114 cleer 22 £0 0.3711 0,256 63 i
e MEEL-05 AL-EWLIS06 - 10718738 20:00 e o e LO0DSE 674,83 441 461 233.93 184,40 490,53 185 730..7.39 116 It.clewdy 180 3.0 1.169 0,730 <68
- A1-HK1-06 AL-EHI-0T 10/18/88 71:00 : LOOCS6 674.93 482 502 192.93 184.40 490.53 18.% 726 T.39 96 near clear 200 3.6 0.826 0.55¢ {3 is
= £1-¥K1-08 10717788 13:00 Trip Blank L00054 KD XD =
; A1-KH2 0201 08/22/8% 03:30 EKquipment Blank L0BCES 685,32 XD §D A —
. A1-Hu2-01 0202 08723788 16:00 LO0GO6 685.32 188 198 527.32 190.73 494,59 20.8 740 6.91 54 clear 270 13,0 0,585 0,313 i82 i
L BL-EE2-02 0203 08/13/88 18:30 LOOORE 685,327 270 .-290 415,32 190,73 494,59 21.0  588.7.33. 66 clear- - - 250  5.0. 0,438 0.158. . 4fl-
A1-UH2-03 0204 08723738 20:30 Lo000s 685.32 352 392 333.32 190,73 494.59 211 598 T.44 36 lt.cloudy 186 3.5 0.523 0.228 412 ;

n F1-H%2-04 08/23/%8 Sanple not obtainzble £35.32 428 448 257.32 190,73 494.59
‘.».-_ o emee = oo A1-HH2-05 - 08/12/88 Savple not obtainable- - £85.32. 460 480 225.37 190.73 484.59 S : : e - e e
- A1-EH3-01 AL-HE3-01 10715788 17:00 LO0OSL 68L.14 168 208 51314 189.40 43074 15.9 TI1 T.18 101 near clear 250 4.1 0.158 0,338 59 iy
- - B1-HY3-01 AL-HW3-02 . 10/15/88 19:00 Dup of Al-EKW3-01—.—— LOOOSY 6B1.14 - 168---208- S13.14 189,40 491,74 18,8 Til- 7.18- 100 near clear 250 .- 4. 1-0.14§ 0,284 . 467 . - ‘
o AL-HK3-02 K1-EH3-03 10715788 20:00 LO0OSZ 681,14 219 239 462,14 189.40 481.74 18.6 689 7.24 104 w. it y-brm 200 3.7 00335 0409 1Y) I
g AL-HH3-03 AL1-HH3-04 10716788 12:00 LODOSI 681,14 263 283 418.14 189,52 491,62 18,7 679 7.16 104 near clear 190 3.5 1103 0.602 W44 2
i o o AL-ER3-04 AL-HE3-0 - 10716788 1523 e e LOOOSY 68114 294 - JEE 33714 18957 491062 191 634-7.25 8% nesr clear 185- --3.6-0.506 0.300- - J%%- ---*~r~—~~--———————}"'~-_
. - A1-KH3-05 AL-¥K3-06 10716788 17:30 LO00S3 68114 362 £07 319.14 189.52 481.62 1900 873 1.2z Té it.clowdy 185 3.4 0.626 10,429 118 o
: B1-BH3-06 AL1-EW3-07 10/17/88 16:00 LOB0S4 681,14 426 446 255,14 189,81 491.33 19.3 681 7.30 137 clear 210 3.8 0,823 0.472 ild e
ISR —— N KN - dample not obtainable.—-- 6L 14~ 470- - 490 211,14 189.91 491.33 - T =2
- A1-K¥3 A1-HE3-08 Trip Blank D 5D 3] R
e AL-HEA-01 AL-MEA-OY - - 10418788 11:00 e e L0058 662,54 144 184 S18.54 1T4.53 447.57 1903 W45 748 16T clear 169 3.6-0.406 0.418 8 R —m—~~——————»{’i
A1-Hitd AL-HRL-02 10/18/68 13:00 Equipment Blank L00058 662,54 D KD :

AL-ER4-02  AL-Hi4-03 16/18/88 16:G0 100058 662.54 208 228 454,54 17468 48T.93 134 521 1.5 1vv clear 260 3.7 0,535 0.3 428

S oo AL-EHE-03 0 AL-HR-04 - 10/18/63 10:00 - - LOUOSY 662,54 276 286 386.94 172,61 4R9.93 13.4 93 1.6 4 v b, y-.0 2300 4.2 D411 0,274 118 e e
L AL-HR4-04 A1-HE4-0D 10/18/88 12:00 LO00SY 662.54 320 340 342,54 172.60 48%3.34 19.3 587 1.5 11 v.1t, y-br 278 5.1 0,353 0.7234 38 : =
A1-KK4-05 A1-HH4-06 10719788 13:30 L0005 662.54 364 384 798.54 172.60 489.%4 19.2 613 T.44 69 v.1t gr-br Z16 45 0230 9,167 i
P ————— ¥ 0 T ST L LR - 10719788 16:00 e LOOGBL 662,54 - 437 452 23054 172,60 489,34 190 603 T.44 -S4 clear-- 220 - 4.0 0209 -0 147 - 5B - = :
B1-HR4-07  A1-HW4-08 10719788 18:00 100061 662.54 476 £96  186.54 172.60 489,94 18.7 1235 7.58 -67 urky 200 3.7 0.087 O, 30 7
e AL-HH4-08  AL-HH4-0§ 10/19/68 20:00 L0061 662.54 520 540 142.5¢ 172.60 439.94 18.7 1377 7.90 -29 npear clear 235 £.1 KD KD " _
e o~ - ML-MRA-09 AL-ME4-10 -—— 10/19/88  22:00 e e - LOGGRO 662,54 - 86D - 620 . 62.54 172.60 489,94 18§ 1395 T.84 T purky - 230 4.2 0.017- 0.008 e — fj
- AL-HR4-10 AL1-HK4-11 10/20/88 11:00 LOOOBO 662,54 692 712 -79.46 173.83 483,71 18.7 1395 7.92 5 wmurky e 39 006 KD 086 . 2
A1-KH4-11 AL-HR4-12 10/20/88 20:00 LODDBZ 662.54 808 828 -145.46 173.88 433.66 (8.7 606 7.42 34 1t. mocha 236 4.0 0.280 0.1%8 394 '
el V& L LSS V) e Sanple not obtainable —- 662.54 - 943. - 969 -266.46 173.88- 438.56 - : : s e ~ e
- 41-Hi4-13 Sanple not obtainable £62.5¢ 1017 1037 -354.46 173.68 488.66 o
‘ M-HH4-14 Szxple not obtainable 662.54 1157 L1717 -494.46 17333 468.66 Pyt
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TABLE 3 -

SBEEY 2 OF 5 i
LOCEREED AERONAUTICAL SYSTEHS COKPARY - BURBAKL FACILITIES, A0G-0CT 1388 SAMPLIKG DATA K
Tolal —
S B 7 Chatn of Screen Screen  Top  Groupd- Ground- $p. Tot.  Rell T T Mesely, T
Saple Saeple  Sarple Sakple Cugtody Ground Top  Bot. Screem  water water Terp., Cond. fh, Semple Dsch. Vol. FCE TCE  Sclide =
lLocation fo. frea  Dale  Tipe Corzents . flev, Depth Depth  Elev.  Tepth  Elev. Cent. uehos B wV Appearance gal Purged Bg/1 ee/l i/l :
B1-Kii-01 08/29/88 Saeple not obiainable BA4.04 112 152 SIL.04 1R1.pp 492 44 =
B1-#¥1-07 BI-H¥1-01 08/28/88 70:3 LOO0OT 844,04 184 214 450,04 1516n 492,44 103 S TLEOLBY clesr 150 3.5 2,354 1130 1 -
© Bi-HHI-03 BI-HR!-02 © 08730788 08:30 T 100008 B44.04 235 275 409,04 151.4p 492.84 199 813 7.3 120 clesr 170 3,072,285 0,579 5% e
Bi-¥H1-04 BI-EWL-03 08/30/68 10:00 L0008 644,04 238 388 306.04 151,40 492.684 202 BIT TIT 98 clear 190 3.0 2.247 0.471 35 o
E1-¥01-05 B1-MH1-04 - 08/30/88 12:00 ) CLD0008 B44.C4 400 420 24404 15140 482.64 3.6 BI0 T.Zd 53 clear 170 3.0 2,172 0.432 33 o
B1-H¥1-05 Bi-KK1-05 o 08/30/88 13:00 Dup of B1-EW1-04 LOBCOY 644,04 400 420 24404 (51.4p 46264 236 8IS .24 53 clear T 170 3.0 1.64% .52 36 T T
B1-H¥1-06 Bi-KWL-06 08/30/88 16:30 , LOGDOS B44.04 441 461 203.04 151,40 482,64 2003 613 T.10 70 clear 180 3.0 1.835 0.38 2B =3
TTTTTTTTTTUORI-MER-0Y S 09/07/68 ‘Szeple 1ot obtainadle B37.40 100 140 53740 145,55 491.84 ) o TTTooTTTTTTITIT T S T T
B1-¥K2-02 Bi-KW2-01 09/07/88 17:00 LOODLS 637.40 150 170 487.40 145.56 491.84 0.5 834 T.08 147 clear 190 3.0 9.57% 2.880 390 -5
B1-H#§2-02 BI-KW2-02 (8/07/88 18:30 Dup of BI-HW2-01  LOOOLS 637.40 150 170 487.40 145,56 491.84 20.5 884 7.08 147 clear 196 3.0 9.564 3.142 28
B1-¥¥2-03 B1-KW2-03 C 09707788 20:00 ) LODDLS 637.40 229 749 (08,40 145,56 491.84 201 &4 T.Z1 133 cleer D185 3.0 TUTI6 200 Mg
B1-¥W2-04 B1-HH2-04 09/08/83 09:00 LODOLE 637.40 318 338 319.40 14567 49073 0.8 865 .24 10§ clear 20 4.0 6,933 1.896 Y
B1-#%2-05 BI-KW2-05 09/08/88 12:00 LODOIE 637.40  3B0 400 207.40 14587 491,73 0.8 864 T.Z3 104 clear 2 £.0 T84 U6 B
———————————— BL-KR2-06 BL-EH2-08 7 709/08/88 15:00 CUUTTTTUUUL00016 63740 420 AL 216,40 145087 4L T3 208 B0 .24 35 lt.cloudy 700 40900 2.837 0 89
B1-HY3 B1-¥¥3-01 09/13/88 11:30 Equipment Blank L0002 61314 i i i i
T BI-EW3-01 BI-HE3-02 S 09/13/88 14:30 TUUTOT U L00021 61834 102 142 516.34 127.50 480.74 200 823 T.25 114 nmear cleer 200 4.0 08T 04700 57T T a3
Bi-KK3-02 BI-HK3-03 09/13/88  29:30 ' LOg021 618,34 174 184 L4434 127.30 480.74 1908 816 7,25 83 near clear 260 5.0 0,395 0.438 504 n
B1-K¥3-03 B1-¥W3-04 09/14/88 05:00 o L000ZZ 618,34 236 206 382.34 177.60 480,74 192 78T 7.3 96 murky 240 4.0 0.413 0027 i o7
TUTTTTTUUTUUURIEN-04 BICER3-05 T 09/14/88 10:30 o 100022 618,34 298 318 320.34 127.50 490.74 19.7 784 7137 6T 1t. mocha 200 3.5 0,402 0.094 480 g
B1-¥K3-05 BI-HW3-06 09/14/88 12:30 L00022 618,34 333 359 279.34 127.80 48074 70T T8L TUS 73 uwear clear 200 3.5 0.3%0 9,103 436 ;EE
_BI-EW3-06 BI-MN3-0T  09/14/88 16:00 S L000Z3 618,34 422 442 196,34 1Z7.60 4%0.74 205 786 7.22 73 cloudy 220 5.0 0.430 0.141  5IZ _ =
==
B1-¥H4-01 09/11/88 Sexple not obtalnable 605,60 80 120 525,60 113,75 91,85 : b
B1-¥%4-02 BI-KH4-01 09/11/88 19:00 L0019 605.60 162 182 443.60 113.75 481.85 0.4 722 7.31 139 1t. cloudy 180 3.0 0.09% 0.181 4% - o
o TUBI-ERA-03 BI-HH4-02 CTU09/12/88 0800 0 o LO0019 605.60 214 234 391,60 (16°54 489,06 19.9 619 7T.50 111 1%, cloudy 275 4.0 0.016 0.055 360
BI-¥H4-04 BI-KW4-03 09/12/88 10:00 LOGRIS 605,60 297 317 305.60 116,54 488,06 0.1 618 7.8 -14 cloudy w55 0,008 HD 388
Bi-HR4-04 BL-ER4-04  09/12/88 11:00 Dup of BI-EH4-03 LO00Z0 605.60 287 317 308.60 I16.54 439.06 20.1 618 T.85 -1 clowdy 300 5.5 0.009 0.006 336
© B1-HW4-05  BI-HH4-05 09/12/88 13:30 LO0020 605.60 411 431 184,60 116,54 488.06 20.8 651 7.52 6 It. cloudy 200 3.5 0.017 0.02 430
B1-#K5 BL-HK5-01 _09/09/83 15:00 Kquipment Blark  L0DOLT B I B )
T BI-MKS-01 09/09/88 Szaple not obtainzble 627,30 96 136 53134 135.21 492,13 )
B1-HW5-02 B1-NWS-02 09709788 19:00 LO00IT 627.34 160 180 {67.34 135.21 492.13 199 764 7.37 136 clear 180 3.5 0.131 0.078 310
_ BL-BRS-03 BL-HHS-03 o h9/0/eE 1003 o LOoOLT BZT.3L 257 277 37534 1345B 432076 2001 788 T.3T 202 near clear 180 3.3 0132 0.082 S0
B1-Hi5-04 B1-KWS-04 09/10/68 12:00 LODOIS 627.34 296 316 331.34 134.58 492.76 20.4 721 T.45 199 1t. cloudy 240 4.0 0.174 0.053 80
BI-H§S-05 BI-KW5-05 09/10/88 14:30 LO0OIE 627.34 354 374 273.34 134,58 492,76 0.6 T4 7.39 159 cloudy 200 3.5 0,114 0,069 64
L _ BI-MHS-06 BL-¥K6-06  09/10/88 16:30 S LDODIS B27.34 422 442 205,34 13458 492.76 0.5 736 7.3 155 1t. cloudy 180 3.0 0.151 0.084 452
o ) T e T e il
=0
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- SERET 3 OF §
' LOCKBEED AERCKAUTICAL STSTEMS COMPAKY - BURBAKE FACILITIES, AUG-CCT 1988 SAMPLIRG DAT
Totel
o _ Chain of Screen Sereen  Top  Groung- Ground- %p. . fot. Hell . Dissodv.
Sazple Szeple  Sample  Sanple Cuetody Ground Top  Bobt. Screen  water water Terp., Cond. Eh, Saeple Dech. Vel. POE BCE Solids i
Location Ko, bres Date  Tiee Copments Ko. Blev. Depth Depth  Elev.  Depth Klev. Cemt. uwhee B wY Appearance gal Purged eg/l g/l EE/D o
B1-HKG-01 BI-HRG-01 8731788 14:30 LOOBL0 602,82 8 122 520,82 112,45 480.37 20.9 1024 7.05 126 clear 18 5.0 0.810 D Ry I
. _..BI-NHE-02 Bl-EW6-02 08/31/88 16:30 CLD0DI0 602.82 160 180 442827 117,45 490,37 IL.4 10RO T 13 @1 clear 200, 4.0_0.010 0.013 t3b S
Bi-KHE-03 BI-KR6-(3 08/31/88 20:30 LO0DLO 602.82 286 306 316.82 112.45 49037 205 852 T.19 -3 clear 220 4.0 0,006 0,000 JE -
B1-HK6-04 BI1-HK6-04 08/31/68 22:00 Loooil 662.82 384 3T 248.82 11245 400,37 20,0 1013 T.4T 6 near clear 300 6.9 KD D 530
o _ BL-HW6-05 BL-EHE-05 09701788 02:00 LOOOLL 602.52 398 418 204.82 112.45 £90.37 20.1 1008 T.41 1 cloudy = . 270. _5.0.0.007 0.005 Y o
B1-HK7-01 Bi-NK7-0! 09715788 17:00 LO00Z4 613.24 101 14l 512,24 123.0% 490.19 22,8 68T 7,43 96 1t. cloudy 210 5.0 0.250 2.40% i35 =
________________ B1-HH7-02 BL-HK7-02 _ 09715788 19:00 o LbGoz4 613.24 162 82 481024 12305 490.19 19.9 684 .41 9% cleudy 0 180 3.5 0,173 2008 439 :
B1-KK7-03 BI-BWT-03 08/15/88 21:00 LO00Z4 613.24 234 254 379.24 173.05 490,19 19.8  68% T.M 9% wmurky 180 3.5 0.204 2,189 g s
B1-UK7-04 BI-KWT-04 09/16/88 08:30 LO00ZS 613.24 307 32T 306.24 123,67 489.57 20.t 630 7.1 -40 1t. cloudy 210 3.8 0.207 2.153 04 e
_ . B1-H¥1 BL-HHT-1B 09/16/88 11:00 frip Blank LO0025 613,24 o _ _ ] . I =
B1-HK7-05 BI-KKT-05 08/16/88 Sample not obtainable §13.24 337 35T 276.24 123.67 489.57 19.9 662 T.40 6 1%, muddy 120 E
B1-H¥7-06 B1i-HX7-06 08/16/88 Serple not obtainable §13.24 410 430 203.24 123.67 489.57 —_
B1-HH8 Bi-H§8-01 09/02/88 10:30 Equipment Blank L00012 601.28 HD W 1§ =
B1-KH3-01 BI-HNE-02 09702788 13:00 LO0012 601.28 95 135 506.28 111.10 480.18 22,1 680 7.3 89 clear 250 4.0 0.006 0,007 {0 —
s BI-HKS-02 B1-¥EE-03 . 09/02/88 17:00 LOOOY3 601.28 156 176 445.28 111,10 480.18 209 721 7.1% 101 clear .. 200 . 4.0 0.007.0.043 ... 438 . . i
Y B1-H¥E-03 BL-HKS-(4 09/02/8% Z0:00 LO0G13 601,28 218 238 383.28 II1.10 480.18 19.8 623 7.40 60 wurky 250 4.0 0,005 0,063 64 =2
‘ Bi-Hig-04 BL-¥KE-05 09/03/88 08:30 LO00T4 601.28 280 310 Si1.78 112.52 488,76 20.t 671 T.84 78 cloudy 260 LT 0,007 ED %6 iz
. B1-H¥G-05 BI-EK8-06 .. 09/03/88 10:30 oo LOOOL4 601.28. 363 . 383 238.28 112.52 488.76 247 S3L_T.56. -51_ cloudy. . _ 340__ 6.0_ __ EKD__ _BD__ . 338 _ __ <3
B1-HKE-06 Bi-KRS-07 08/03/88 13:30 L0004 601.28 404 424 197.28 112.52 4BB.76 ZL.§ 632 T.46 -37 1%, cloudy 280 5.0 0006 D iy :
e BL1-NW9-01 BI-HH9-01 School  10/13/83 13:30 - L00046 665.04 138 178 5Z7.04 171,45 493.59 20.7 . 941.6.96 139 clear. . 130 5.9 3.653_2.388_ . %63 _ . _ =
Bi-KEK3-02 B1-MK9-02 School 10713788 1523 L0004 665.04 264 284 401,04 171,45 493,59 2004 &79 7.00 -3F clear 240 4.2 101 053 s i
B1-¥¥9-03 B1-¥KI-03 School  10/13/88 17:00 LO004S 665.04 332 352 333.04 17145 493.59 18,7 405 T 19 -61 clear 215 3.3 11(17 .63 500 =
e _.__.B1-BH9-04 BIL-HK9-04 School. 10/14/88 1§:00 oo — L0050 665.04 386 406 279.04 171.30 493.66 19.4 893 7.20 -35 near clear 250_ . 4.4 1,544 0.716_. . 508 a
B1-HW9-05 BI-KK3-05 School  10/15/88 0§:00 LO0OSO 665,04 454 . T4 211,04 17162 493.42 19,7 1006 6.78 90 clear 2T 4L 409 1,468 Y o
B1-Ku9-06 BI-HHI-06 School  10/15/88 {1:00 LOODSO 665,04 488 518 167.04 171.62 493.42 19.8 1026 7.00 82 1t. y-br 182 3.2 1.300 0.630 §a6 T
N _ BL-HW9-06 BI-KN9-07 School  10/15/88 13:00 Dup of BI-KK9-06 LOOOST 665.04 488 518 167.04 171.82 493.42 18.8 1026 7.01 92 It. y-br . 182 3.2 1.554 0741, A03 .. _
B6-Ki1 B6-H¥1-01 10/11/88 03:00 Equipeent Blank L00D42 T746.36 D KD ED :
— .._. DBS-HHI-01 10/11/88 Saeple not obtainable _ 746,36 200 240 $46.36 239,60 506.76 _ S :
BS-KEWi-02 BE-HH1-02 10/11/88  14:00 L0002 T46.36 272 232 474.36 1239.60 506,76 726 T.13 97 I, rusty 270 48 0023 0005 13
B6-HK1-03 BS-KKL1-03 10/11/8% 15:30 100042 746.36 334 354 412.36 239.60 E06.T6 126 7.1 63 cloudy 260 4.6 0.016 kD 136
e .. B6-M¥1-04 BG-HK1-04 19/11788 17:30 _ . L00043. 746.36 364 334 382.36 239.60 506.76 731 T.20 37 1t. cloudy 240_ _4.2.0.014_ KD . 48— ..
B6-HH1-05 B6-HWI-05 10/12/88 11:00 LO0043 746,36 479 499 267.36 239.69 B06.67 738 7.0 -87 cloudy 265 4.7 0,013 D 80
B6-HW1-06 BE-HK1-06 10/12/83  13:00 LOOO4Y 746,36 320 540 226.36 238.69 506,67 730 7,05 -84 1t ruety 240 4,3 0.008 i1 o
e _ .. BG-HWI-0T BG-HK1-07 oo 0712788 15:09 e LD004Y T46.36 624 . B4 122.36 239.69 506,67 7709 7.04-110 1%, rusty.. S3.9.0.006 D 2.
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TABLE 3
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SHEET 4 OF 5

‘ LOCEREED LERONAGTICAL SYSTEKS COMPANY - BURBAKE FACILITIES, ADG-0CT 198§ DAMFLING DATA T T
Totel -
. e _ . Chain of Screen Screen Top  Groupg- Ground- op. O Tob. Rell Dissolv, 3
Sample Seple  Sarple  Sazple Cectody Ground Top  Bot. Screen  water gater Teep., Cond. B, Saeple Dsch. Vol. PCE TCE  Sollds ) ) il
Location Ko. krea Date  Tige Comzents Ho.  Elev. Depth Depth Elev. Tepth Flev. Cent. uebos t8 7 hppearance gal Purged sg/t g/l 26/ -
B6-HH2-07 101 08/17/08  12:00 LOOOOY TCZ.46 470 490 Z3T.46 203,74 49872 199 BB TS0 -9 cloudy 78 £.5 0,056 0,036 il -
. Bo-Ew2-06 ____ 102 §/17/88 18:00 R . L0onOl 70Z.46 441 461 761,46 703.7¢ 498.72 20,2 628 742 7l 1t clowdy 300 4.8 0,084 0.040 820 B
BE-H2-105 103 08/13/88 19:00 L0002 TOZ.46 319 399 3I3.46 20373 49868 1.8 601 T30 UG5 cleudy 80 5.5 0083 0031 A T
B6-HH2-04 104 08720788 10:00 L00003 702,46 338 358 64.46 03,95 498.60 20.2 601 T4 96 mear clear 230 3.5 0.008 (0.006 348 =
__. B6-MH2-03 . 109 08/20/56 13:00 o .. ... LD0O003 T02.46 276 286 426.46 203.86 98.60 20.2 618 T.43 &4 clear 240 350,185 0125 32 T
B-k2-03 - 106 08/20/88 14:30 Dup of 0105 L0003 TOZ.46  TT6 286 426.46 G03.8p 498.60 0.7 613 T.43 B4 clear 4015 0.1T4 D106 430 - -
B6-HK2-02 107 08720788 18:30 LO00G4 702.46 235 255 46T.46 203.85 438.60 21.3 83l .23 115 1t. clowdy 180 3.0 0.273 0.12 b o
e Bb-MW2-01 108 . 08/20/88 20000 . ___ LO0DG4 702.46 _ 174__ 214 §28.46 203.8% 406.60 20.2 _ BIT T.28 Il cleer . 150 3.0 0,353 0.230 36 o
B6-¥H2 01-7B G6§/16/68 14:00 Trip Blank L0060} , HD KD 16 T E
. C1-HW1-01 Cl-HE1-01 10712788 13:00 o L00R4s TZ6.T5 198 238 928.7% 279.81 496.94 19.1 683 T.82 136 colorless 436 3.9 0,027 ¢.011__ 485 _ p
C1-§H1-02 Cl-KH1-02 10/12/88  16:00 LOOO4T 726.75 262 302 4B4.TS 279.8% 496.90 19.1 683 T.37 136 colorless 436 4.2 0.016 0.010 442 -
C1-HR1-03 Cl-KHL-03 10/13/88  10:30 LOO04T 726.75 350 380 376.7% 229.8% 496.86 18.9 G664 T3 TS It y-bra 365 3.5 0,012 D 156 =
o C1-EWL-04 CI-ERWL-04 . 10713788 16:00 e e L00O4S 726,75 402 422_ 324.70 229,89 496,86 18.3 T18 5.80 7 1t. y-brn _ 203 3.5 0.010  BD_ 412 R
C1-KN1-05 C1-HK1-05 10/13/88 18:00 LO004S T16.75 470 49D 256.75 229.8; 496.86 18.6 T24 T.2T 45 It. y-br 174 3.0 0.015 0.006 112 Ry
C1-EH1-06 10/14/88 Saeple not obtainable 126,75 502 522 Z24.TH 230,15 496.60 185 60T T.13 105 wmed. broem 53 o
o C1-WRL-0T 10/14/88 Szaple not. obtainable 726,75 534 534 19270 230.15 496.60 ) o _ 57
B1-CH1 Bi-Chl  Area 1(D) 10/07/88 11:00 LO004D 645.58 580 BOD  55.58 1ST.74 4BT.84 20.7 515 8.40 -130 dark olive 130 4.9 0.086 0.010 758 i
_ . ___B1-CW2 BI-CW2 . hrea I(I) 10/06/88 15:00 ___  ___________LOO03Y 6£45.52__ 250 . 260_385.52 155,15 490.37 19.3. 815_.7.31 -66 near clear_210__ 9.0 1.B52 0.127 __ >20 oy
B1-CH2 BI-CR4  Area I(I) 10/06/88 17:00 Dup of B1-CH2 LO003Y 645.52 250 260 395.52 155,15 490.37 19.3 815 7.31 -66 mpear clear 210 9.0 1.350 0.143 §8 -
B1-CH3 BI-CH3  Area 1(S) 10/06/88 19:00 L0033 645.227 150 160 495.22 194,14 43108 18,7 888 T.5% T clear 80 5.0 5.570 1.54D ar o5
[} 10014 Area 2 10/05/88 13:00 Rquipment Blank 100035 _ : )] KD .
1-CH1 A1-CHL  Area 2(D) 16/06/88 15:00 L0003S 682.12 560 570 122.17 186.1¢ 485.%4 18.6 380 B8.22 -50 v.lt green 202 7.9 iD 5D i b
e k1-CR2 M-CHZ  hrea 2(1) 10/06/88 21:30 . LO003B 682.18_ 350 . 360, 332.18 189,41 402,77 18.8. ST4 .70 -73 v 1t y-br. 206 8.0 0.015 0.006 376 3
k1-CH3 AL-CH3  Area 2(5) 10/06/88 Sample not obtainable 682.30 175 195 507.30 188,70 493.80 i
B1-CH3®  AL-CH3  Area 2(5) 10/22/88 018 0.64 563 L
BG-CH1 B6-CR1  Area 3{D) 10/03/88 20:30 L00033 697.32 580 5%0 117.32 186.3% 510.94 20.2 330 8.91 56 cloudy 130 3.2 1.303 0.236 :60 ok
B6-CH2 B6-CH2  Area 3(I) 10/03/88 13:00 LO0R3Y 697.29 330 34D 367.29 198.10 499.19 20.1 835 7.29 -70 murky 180 8.0 0.165 0.121 165
. __ B6-CH2 B6-CH12  Area (1) 09/30/88 15:00 Dup of B6-CH2__ . LOOD34 697,29 330 340 367.7% 198.16 489.19 20.1 835 7.23 -10 wurky J1800 8,060,023 KD 72 k

B6-CH3 B6-CH3  Area 3{5) 10/03/88 10:00 L00033 697.22 185 215 502.22 199.20 438.02 20.0 855 7.19 180 v.lt cldy 160 4.3 7.380 0.199 o6

_________ ___ b6 B6-CHI0 . Area d. 09/28/88 15:00 Equipment Blank__ ____L00030 e _ e BD .. 7.

BS B6-CHil Area & 09/28/8% 16:50 Equipment Blank 100030 #D iD 71

: B6-CH4 B6-CH4  Area 4(D) 09/29788 10:00 L0031 722.65 510 520 212.65 219.8% MZ.66 22.1 855 B8.17 -41 cleudy 0o 40 8D 8D (96
o BB-CRS BE-CHS . Area 4(I) 08/28/88 18:00 . . . LODD30 722.85. 345.. 355_377.85 220.60 502.2% 20.4 847 7.09 -65 near clear 170 . 8.0___ HD _HD_ _ i E
B6-CK6 B8-CHE  Area 4(S) 09/29/83 15:00 LO0D3L 722.80 215 235 507.80 720.9% o01.85 20,4 880 7T.11 40 v.lty-br 200 5.7 0.007 0.086 £56 =
oo BE-CHT 10012 . Area 5(D) 10/04/88 18:00 ... LOO03S T24.44 492 502 232.44 206.07 498,42 19.8 509 10.10 -58 1t. green 245 9.4 _ KD .. 113 I
B6-CHB k0010 Area S(1) 10/03/88 15:05 L0D03Z 724.42 361 3TL 363.42 223.69 S0OLTT 2009 609 73T 2 lt. y-bmao 210 7.8 KD B 22
. . B6-CH9 100! krea 5(5) 10/04/88 10:50 LOOB3Z 724.37 242 262 482.37 222.70 S0LSY 2004 42 7.34 136, w1t r-den 268 5.2 0.142 0.030 253 =i
............ ZoB6-CHT . R0013 . Area 5(D) 10704788 20:10- Dup.of KO012_ _ . LO0035 724.42 492 502 232.42 206.00.4%8.40 19.8. 509 10.10 -58 1t green. . 245 . 9.4___HD . WD _ w26 . &
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SHEET 5 0F § -
‘ w e - LOCENEED AERORAUTICAL SYSTEHS COXPAKY - BURBAKK FACILITIES., A0G-0CY 1988 SAMPLING DATA - e T
Total
(hain of Screen Screen  Top  Groupg- ground- op. Tot. Hell Digsoly, -
cimmmmme - Sagple -—--— Sewple  Sample  Saeple e - - -Custody Ground- Top - Bot.- Screen  weter- yater Tezp., Cond. - b, - Sample - Dsch.- ¥ol:— PO~ T0R— Soldds - v 0
Location Ho. brea Date  Tiwe Comrents Ho.  Elev. Depth Depth Elev. Depth fglev. Cent. vehos ®R eV Appearance gal Purged mg/l pg/l  BS/1 _
B5-CR1 BS-CH1  Area 6(D) 10/05/88 15:09 LOO0O36 €95.23 842 882 I83.I3 ZIL.54 46369 Z2.T  0fE T.06 -4% olive 80 3.2 0.025 D 300 T
B5-CH2 B5-CHZ  bhrea 6(I) 10/05/83 10:00 LO0O36 635.06 338 349 I56.06 204,11 90,95 18.3 94 TAT -110 cloudy 230 9.0 0.042 0.012 2§ N
cecees e BS-(H2- - B5-CH4  Area B{I) 18/05/8% 18:00 Dup of B5-C¥2 - - LO003T- 695,06 - 339 - 349 3EB.06 204,11 £60.95 193 - ST4 T.4T 110 clowdy- - 230 -9 o D
B5-Ci3 B5-CR3  Area 6(5) 10/04/88 13:00 LOD036 694,89 209 229 485.89 203.5¢ 491,39 18.8 963 T.33 179 near clear 205 4.0 0.136 0.087 376 s
cememe o= = 0y — o= C1-CW3-01 Area 7 09722783 15:00 Equipeent Blank 100026 - R - - e e e D - BD e BB
C1-CH1 C1-CHl  Area T{D) 09/23/8% 16:00 Loao27 T3T.19  4BL 51D 256.19 Z40.19 #97.00 1T.8 3 T80 -16 1f. bresn 250 8.0 5D KD 378 o
01-C2 C1-C¥2  Area T{I) 09/23/83 14:30 LO002T T3T.5T 382 382 3SS.6T 137.40 50017 18.8 608 T.70 -48 near clear 210 9.0 D D N ik
o e 1-CH3-—  C1-CH3-02 Area T(S) 09/22/88 18:00 . LO0026-- 737,79 - 260 - 230 477.79 237.7%. 500.00 18.6 692 -7.37 101- pear-clear— 220--— 4.5 —— BD-e - HD —— 426—— -
(1-Ckd C1-CHe  hrea §(D) 08/27/88 13:30 L60029 T718.18 652 662 66,18 231.20 486,98 19.8 634 T.23 -80 v.1Y brown 235 11.4 0.006 KD 42 s
- C1-CH5—— C1-CHS  Area §(I) 09/26/88 16:35 - ~ L00028 TI8.17 376 -- 386 42,17 78T 48u.60 22.6  586- 7.62 13- lt.y-brn - 205905 — WD RD-— b -2
{1-CHb C1-CHE  Area §(5) 09/27/88 18:05 L0029 718,31 232 252 486.31 ZZ5.6f 49763 18.2 852 T.02 61 It browm 180 4.5 KD 0,008 614
C1-CHs C1-CHT  brea &(S) 09/27/68 19:20 Dup of C1-CKS Loo0ze T18.31 732 252 4BE.31 725,68 467.63 18.2 932 T.02 61 1t. browm 18D 4.5 KD 0.006 807
- _ - Hotes:- ——— . . - F - e e e - - e o - I e e e _
‘ 1. Dup = Duplicate sample. Duplicate sanples were given false times for QA/RL purposes.
) 2. Sp. Comd. unhos = Specific conductivity in ricrozhos per centineter
~—- -3~ Fh, 2V = Oxidation - reduction {redox) potential in aillivelts -- —— - -—ommcevs o or I ———— —-
§. Tot. Dsch. gal = Yotal volure of water purged prior to sampling, in gallons
5. Hell Vol. Purged - Approxinate well volures purged prior to saepling, representing
oo —ememee - - tote] volume punped divided by voluee of water within casing and filter sand in the - - e e e e
saaple interval
6. PCE - Tetrachloroethene
e - T-— 1CE = Trichlioroethene —--- - - - . —— UG e et e e v e et e e o1 —
§. g/l - dilligrens per liter
9, KD = Hol detected, detection linits for ICE AND PCK are 0.005 pg/) (using EPA Heihod 624)
== t Sapple A1-CHJ was collected by URS Consuliants Inc. on October 22, 1988 as deccribed in Appendix € of HARK Phase 2 eampling report. - T e e e
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1.0 INTRODUCTION

This sampling plan has been prepared by The MARK Group Engineers and
Geologists, Inc. to provide quality control/quality assurance guidelines during
Phase 3 groundwater sampling at Lockheed Aeronautical Systems Company (LASC),
Burbank, California.

Quality assurance is defined as the intégrated ﬁrogram designed to assure
reliability of monitoring and measurement data. Quality control is defined as
the routine application of procedures for obtaining prescribedhstandafds of
performancg in the monitoring and measurement process. Whether MARK Group staff
or outside contractors are involved with monitoring, the protocols presented
herein should be followed to assure the necessary precision, accuracy,
completeness, and representativeness of the data.

Presented herein are the quality assurance and quality control for the
collection of field data in a manner that will maximize data validity for
monitoring purposes and also provide a data base that can be legally admissible
as evidence. The information presented is additionally useful for training field
sampling staff or for LASC to contract for outside services from environmental
consultants.

This sampling protocol has been prepared for exclusive use by LASC for the
sampling program at their Burbank facility. As such, this document contains
proprietary data and should not be copied or used in any form without express

written permission from LASC.
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2.0 PROJECT ORGANIZATION AND MANAGEMENT

2.1 General Information

The purpose of the Sampling Plan is to provide the QA/QC guidelines and
rules to be followed to optimize the accuracy, precision and reliability of the
data. The success of the plan depends on the awareness and cooperation of each
individual participating in the project.

Representatives of LASC and MARK share responsibility for assuring that
the quality, QA/QC objectives and procedures presented in the plan are followed.

The chemical analytical laboratory for this project will be Associated
Laboratofies of Orange, California. The quality assurance officers from LASC
and for the laboratory will be responsible for assuring that all samples are
analyzed in accordance with approved and properly documented procedures.

2.2 MARK Project Management

Project Management with The MARK Group is coordinated among various
individuals who are assigned specific project responsibilities commensurate with
their éxperience and education. Key functional positions on the MARK Management
Program include the Principal-iﬁ-Charge (PIC), Project Manager, Quality Control
Officer (QCO), Health and Safety Officer (HSO), and Task Leader (TL). A
description of the general responsibilities of each functional position follow.
2.2.1 Principal-in-Charge

On every project, a Principal of the firm is directly involved as the
primary executive contact with the client. The PIC is responsible for insuring
that contract obligations are met and that necessary resources are available for
completion of these obligations. The PIC is ultimately responsible for the

health and safety, quality control, and overall performance of the project team.
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The PIC is an officer of the firm, registered with the appropriate discipline
in the state in which the work was performed, and signs all proposals, major
correspondence, reports, and contracts relating to the work,
2.2.2 Project Manager

The day-to-day efforts and budget expenditures of the project team are
coordinated by the project manager in cooperation with the «client’'s
representative. Briefly, the PM has the responsibility to monitor and control
the project_scope, schedule, and costs and to advise the PIC and client where
changes in the scope and (or) budget may occur. The PM prepareshprogress and
status reports as necessary, conducts project progress and status reports as
necessary, conducts project progress reviews and assists the client as needed.
Réquests for additional resources to complete the work are made by the PM to the
PIC. The PM is usually the main technical representative of The MARK Group and
the client during meetings with regulatory agencies.
2.2.3 Quality Control Officer

During the proposal stage, 'as the work progresses, and prior to the
issuance of reports, the QCO reviews the objectives and respective scope of work
for technical merit and completeness. The QCO is a senior officer of the firm
who acts as an advisor to the PIC. The responsibilities of the QCO include
developing and implementing chain-of-custody, field, and laboratory Quality
Assurance/Quality Control (QA/QC) programs. Along with the PIC, the QCO insures
that the work is éompleted in accordance with criteria derived from five sources:
The Projgct Sampling Plan, MARK standard procedures, generally accepted
engineering and geologic practice, standards of care required in the geographic

area, and the limits prescribed by the client and mutually agreed to in writing.
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2.2.4 Health and Safety Officer

- The responsibility of the HSO is to develop, implement, and enforce the
Standard Safety Operating Procedures (SSOP) in compliance with applicable state
and federal regulations, our corporate Safety Plan, and the client's safety
policies. The HSO is an officer of the firm. He works closely with the
company’s medical group, the Ridgecrest Medical Center, and reports directly to
the Corporate Safeﬁy Officer (CSO). The HSO normally conducts safety inspections
during field operations and "tailgate" safety meetings. However, for LASC Phase
3 groundwater sampling a site health and safety coordinator will be provided by
URS Consul;ants, Inc. The URS personnel will be present throughout sampling to
coordinate implementation of the site Health and Safety Plan that has been
included in the LASC RFQ scope of work for the project.

2.2.5 Task Leader

A Task Leader is assigned to the project based on his respective expertise

in a given discipline or level of experience. These project personnel report
directiy to the PM and are responsible for supervising subordinate staff and
subcontractors and conducting the day-to-day work. These project workers are
all professional with proven leadership abilities and specialized experience to
accomplish the assigned tasks. Many are registered professionals within the
- states where the work is conducted.

2.3 Project Personnel and Responsibilities

2.3.1 Raymond L. Moresco, Principal-in-Charge

Ray@ond L. Moresco is a certified engineering geologist (C.E.G.) and the
Principal-in-Charge for the LASC project. Mr. Moresco has over 27 years of
responsible professional experience in almost every ;spe;t of civil,

geotechnical, environmental and waste management engineering. In addition to
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being one of the leading hydrogeologists in California, Mr. Moresco has over 20
years of progressively more responsible experience in managing multi-million
dollar projects. Over the past 10 years, he has contracted and overseen the
execution of most aspects of investigation and cleanup activity related to
environmental issues, ranging from air quality monitoring through toxicological
risk assessments. Mr. Moresco has provided an; orchestrated teams for subsurface
and ground@ater investigations and remediations for industrial plants, tanks
farms, chemical drum storage areas, railroads, landfills, pits, ponds, and
various Superfund sites. As the Director of MARK's Southefﬁ California

Operations, Mr. Moresco has the responsibility for client interaction, regulatory

liaison, fiscal project management, and technical performance of the Southern

Célifornia staff.
2.3.2 Gary Halbert - Project Manager

Gary Halbert is a California certified engineering geologist with nearly
nine years experience in geotechnical, environmental, and waste management
'engineering. Mr. Halbert will manage day-to-day control of the project. Within
the last 6 years Mr. Halbert has worked almost exclusively managing environmental
groundwater projects involving well design, aquifer analyses, monitoring, and
sampling for chemical analysis, particularly organic compounds. Recent projects
he has managed include hydrogeological assessment reports at refineries and a
power plant, groundwater assessments for existing waste disposal landfills and
feasibility studies and siting investigations for new landfills. Mr. Halbert
.has also managed numerous soil and groundwater investigations and remedial

programs for leaky underground tanks.
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2.3.3 Mr. David K. Rogers, Health and Safety and Quality Control Officer

David K. Rogers is a professional engineer (P.E.) and Certified Engineering
Geologist with over 20 years experience. Mr. Rogers is a Principal of The MARK
Group and serves as the corporate Health and Safety Officer and Quality Control
officer for MARK's southern California operations. Mr. Rogers has prepared and
reviewed numerous closure plans fo? evaporation ponds and landfills. He has
developed and evéluated alternative remedial actions for cleanup of soils and
landfills containing arsenic, metals, and various organic compounds for several
sites bordering the San Francisco Bay Area in similar hydrogeologic-énvironments.
He has designed vacuum extraction systems to remove volatile constituents from
the soil and is well-versed in the requirements for earthwork, excavation support
(élurry walls, sheet piles, tie-backs), groundwater extraction and treatment.

Mr. Rogers has written and managed Health and Safety programs according
to EPA guidelines for major environmental projects including Superfund sites.
2.3.4 Dani Renan, Task Leader

Mr. Dani Renan will be the task leader for the project. As task leader,
he will be responsible for coordinating field activities and conducting the
sampling program according to the sample plan. Mr. Renan has Bachelors Degrees
in both geology and chemistry. He has five years of professional experience in
a wide range of geological and engineering projects. His experience includes
serving as project manager on health risk assessment and regulatory compliance
projects. He has conducted site assessments, remedial investigations, and
remedial actions for the California Department of Health Services and_the TES
IV contract for the EPA, which 1included both soils and groundwater

investigations. He has served as Project Coordinator and Health & Safety
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Officer for projects similar to LASC groundwater sampling, coordinated contract

. analytical laboratory services, and managed computer data management.
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3.0 FIELD EQUIPMENT CALIBRATION, OPERATION AND MAINTENANCE

3.1 General

The equipment used in collecting field data will include a variety of
instruments. Proper maintenance, calibration, and operation of each instrument
is the responsibility of the MARK Group.staff member assigned to the project.
Whenever possible, duplicate or equivalent equipment and spare parts will be kept

on hand to minimize downtime during sampling and purging activities. All

_ instruments and equipment .are. to be maintained, calibrated, and operated

L ayda Loy e
a \w G 4 -

according to the manufacturer's guidelines and recommendations. At a minimum,

all instruments should be inspected and calibrated upon receipt. In the event
that the instrument is not supplied with manufacturer’'s recommendations for
calibration and calibration frequencies, the following guidelines apply:

o All equipment should be calibrated prior to a field program. This
includes instruments used to measure water quality parameters, water
levels, and well discharge rates.

o Instruments for which calibration cannot be easily checked should
be either tested against another calibrated instrument of a similar
type, or returned to the manufacturer for appropriate calibration.
If tested against another instrument capable of making the same
measuyements, variation between instruments must not exceed 5%.
If readings vary more than 5%, the instrument should be returned
to the manufacturer for calibration.

o Instruments that require frequent calibration checks, such as pH
meters, will be calibrated daily during use and after maintenance
and repair.

A routine schedule and record of instrument calibration should be

maintained throughout the duration of the study. A calibration manual for a pH

meter might include:

o The date and name of the person(s) performing tbe cglibration.

o Tﬁe temperature(s) of buffers used for calibrating.

o Results of calibration checks with each buffer used for calibration.
88128-18.R1 3-1



Well water flows through a closed pump discharge system into the flow-
. through sample chamber. Thus, measurements of water quality parameters are made
on well water which has not contacted the atmbsphere. The water quality monitor
contains three digital meters which use 3 1/2 digit 1/2-inch high LCD's, for easy

reading. The instrument is housed in a molded plastic case.
Instrument ‘sensors are housed in a flow-through sample chamber made of

clear styrene for easy observation of the well water being sampled. The sample

ily removed from the sensor mounting pla
>sen86r§Aana for cleaning.
Sensors available for use in the Water Quality Monitoring System include:
1. Flow-tﬁrough conductivity cell. Well water enters the sample

chamber through this probe, which measures conductivity or
temperature-compensated conductivity;

2. pH electrode, which measures pH or temperature-compensated pH;
3, Redox (Eh) electrode, platinum, with a silver/silver chloride
. reference electrode in the same body, for measuring oxidation-
reduction potential;
4. Temperature probe. Measures water temperature and provides
automatic temperature compensation for conductivity and pH
measurements.

3.3.2 Technical Data

The manufacturer makes the following statements about the YSI 3560 Water

Quality Monitoring System.

Temperature
Range: -5.0 to +50.0°C
Accuracy: +0.4°C
Response Time: 95% of reading in 10 seconds

. 88128-18.R1 3-7




Conductivity & Temperature-Compensated Conductivity (automatically compensated
to 25°C with a 2%/°C coefficient)

Ranges:

Accuracy at 25°C:

Requpgo Timg:

Range:

Accuracy:

Response Time:
Temperature
Compensation:
Operating
Temperature:

Oxidation Reduction Potential
Range:
Accuracy:

Response Time:

Operating
Temperature:

Instrument

Ambient
Temperature:

Humidity:
Shock and

Vibration:

88128-18.R1

'0.00 to 14.00 pH

0.00 to 2.00 mmhos/cm

0.00 to 20.00 mmhos/cm

0.00 to 100.00 mmhos/cm

+ 3% of full scale from O to 2.00 mmhos/cm and from
0 to 20.00 mmhos/cm;

+ 6% of full scale between 0.0 and 50.0 mmhos/cm.

Accuracy of + 6% of full scale can be achieved from
50.0 to 100.0 mmhos/cm by platinizing the cell.

Subject to calibration using available pH buffer
solutions in measurement range

95% of reading in 10 seconds

0 to 50°C (manual)
-5 to +50°C (automatic)

-5 to +50°C

(Eh)

-1500 to +1500 mV

+2% of reading plus 1 count

95% of reading in 10 seconds

-5 to +50°C

-20 to +50°C

10 to 90% relative humidity, non-condensing at 25°C
MIL-T-28800-C, Class 3, Style A
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3.3.3.2 Temperature Measurement

The YSI 3510 Temperature Probe may be used as either a temperature/ATC
conductivity probe or as a pH/ATC probe when attached to the corresponding input
jack on the monitor. It is usable over a temperature range of -5 to 50°C with
an accuracy of #0.2°C. The polyurethane cable is terminated at one end with a
watertight MS connector. The YSI Thermilinear Thermistor is mounted in a
stainless steel sheath.

To measure temperature, connect a temperature probe to the monitor.
Temperature is measured in °C and is shown continuously on the to; display.

The temperature probe requires very little maintenance in normal use. The
stainless steel sheath and polyurethane cable may be cleaned with a mild soap
aﬁd water solution. A solution of 50X isopropyl alcohol and 50X water may be
used to remove stains and mineral deposits. The probe should be stored dry in
its own shipping container and kept in a dry location.

Under normal usage, the temperature probe will not need re-calibration.
If the unit has been accidentally damaged, it must be returned to the
manufacturer for re-calibration.

The temperature probe may be tested using an ohmmeter. With the sheath
of the probe submerged in a 0.0+1°C ice bath, thermistor resistance can be

compared to the values listed by the manufacturer in the instruction manual.

3.3.3.3 Conductivity Measurement
The YSI Water Quality Monitoring System is equipped with a Model 3520 Flow-
Through Conductivity Cell, an integral conductivity cell of rigid and durable

chlorinated polyvinyl chloride (CPVC). A polyurethane jacketed cable is attached
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to the cell body with a bend relief and a watertight MS type connector terminates
the cable. |

Two electrodes are used in the cell to measure conductivity. The cell
response time is 10 seconds for 95X reading of conductivity changes, and accurate
measurements can be made with a flow rate of up to 1.5 gpm.

Before using the conductivity cell, it should be soaked in distilled or
deionized water for at least one hour. To make conductivity measurements,
connect the conductivity cell to the monitor. A function switch controls each
of the three ranges of conductivity and autoéatically temperature-compensated
conductivity as indicated on the middle display. Set the conductivity function
switch to 2 and oBsérve the displayed value after the reading is stable. The
display is read in millimhos/centimeter (mmhos/cm). If the overrange signal
kl.___) is displayed, the conductivity of the sample is greater than 1.999
mmhos/cm. Reset the function switch to 20. If the overrange signal is
displayed, reset to 100. If the overrange signal is still displayed, either the
conductivity is greater than 100.0 mmhos/cm and the YSI 3560 cannot be used for
conductivity determinations, or else there is a system error.

To measure automatically temperature-compensated conductivity, both a YSI
3510 Temperature Probe and a YSI 3520 Flow-Through Conductivity Cell must be
connected to the monitor. Set the conductivity function switch to the correct
ATC conductivity range. Readings are automatically compensated by 2%/°C to 25°C.
The temperature probe must be located in the sample under test for the automatic
compensation to work correctly. If no temperature probe is connected to the
monitor, the display will show the overrange signal (1.__ )..

The stainless steel electrodes of the 3520 do not require platinization

when used between 0.0 and 50.0 mmhos/cm. When conductivity values from 50.0 to
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The slope control on the YSI 3500 will allow a pH electrode with an 80%
to 100%Z efficiency to be calibrated to the slope adjustment value.‘ If this
cannot be set, the electrode is probably below an 80% efficiency value and
requires cleaning or reconditioning according to manufacturer's recommendations.

pH measurements are not absolute measurements. For this reason,
calibration with buffer solutions of known pH values, traceable to the National
Bureau of Standards (NBS) is necessary. For two-point calibration, the first
fixed point should always be at pH = 7.00. If the range of pH values to be
_measured is known, it is recommended that the second fixed point shéuld be chosen
so that the fixed points bracket pH values to be measured.

The generally recognized fixed points for the conventional pH scale are
tﬁe standard pH values published by the National Bureau of Standards (see R.G.
Bates, "Revised Standards.Values for pH Measurements O to 95°C", Journal of
Research of the NBS, Vol. 66A (1962), No. 2, p. 179-184). From these, buffer
solutions for technical use have been derived which are characterized by a high
buffering capacity and low dilution effect. Commercial buffer solutions are
supplied with data concerning pH values of these buffer solutions at different
temperatures.

Buffer solutions ready for use have a shelf life of a few months when kept

in well-stoppered containers. In no circumstances should buffer solutions be

poured back into the storage bottles. Fresh solution should be used for
calibration every day. Buffer solutions should be regarded as expendable
material..

The frequency at which calibration is needed depends upon the electrode,

the pH monitor, and the characteristics of the water to which the electrode is
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5. Rinse the sensors with distilled or deionized water, followed by
a rinse with a small amount of Zobell Solution.

6. Half-fill a 50 ml sample cup with Zobell solution and fully immerse
the bulb of the ORP electrode assembly and the end of the sheath
of the temperature probe.

7. Allow the sensors to equilibrate and note the reading.

8. The displayed mV value is not temperature compensated and should
be corrected to 25°C at 1.3 mV/°C. The temperature coefficient is
inversely proportional to the temperature. The calculated value
for the Zobell solution standard should be 231 +10 mV at 25°C,
confirming that the ORP system is functioning properly.

9. Rinse the sensors with deionized or distilled water and discard the
used Zobell solution.

NOTE: If the ORP electrode assembly and another potentiometric sensor such
as the pH electrode assembly are to be installed at the same time into the sample
chamber, and if both have their own reference electrodes, both reference
electrodes must be immersed in the reference solution during calibration.

The ORP electrode assembly should be periodically inspected for coating

of the platinum surface, which can cause erroneous readings. The bulb guard of
the electrode can be removed to expose the platinum for cleaning. The need for

cleaning can be determined by calibration of the electrode. Refer to

manufacturer’s recommendations for cleaning procedures.

3.3.3.6 Sample Chamber Assembly

The sample chamber assemBly is designed to be attached to a pump outlet
but can be used equally well as a non-flowing sample chamber. It is designed
to hold up to five sensors and to provide inlet and outlet ports for fluid
movement through the chamber. The sample chamber holds approximately one liter.
and provides good mixing of fluids so residual sample will.not.be a problem.

The clear acrylic chamber sides permit observation of fluid flow.
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Gaskets prevent fluid leakage from around the sensor mounting plate and
base plate, while o-rings in each of the sensor ports provide excellent seals.
The location of each sensor is permanently marked on the sensor mounting plate.

The sample chamber assembly comes apart easily. The o-ring seals in the
ports, and the chamber gaskets should be inspected periodically and replaced as
needed. Refer to manufacturer’s recommendations for installation of seals and
gaskets.

The chamber parts and associated fittings should be cleaned periodically
with a mild soap solution or with isopropyl alcohol for tough sgains. Rinse
thoroughly with distilled or deionized water to remove any residues which might
cause interference with measurements.

| 3.3.3.7 Water Quality Monitor

The YSI 3500 Water Quality Monitor allows the user to visually monitor
three parameters simultaneously by means of three LCD displays. The monitor is
housed in a molded ABS plastic case which has been tested to military
.specifications for shock and vibration.

An on/off switch controls power to the instrument. A second function
switch controls each of the three ranges of conductivity and temperature
compensated conductivity, as indicated on the middle display. When a temperature
probe is.attached, temperature is read out constantly in °C on the top display.
A third function switch controls the bottom display which shows manually
temperature compensated pH, automatically temperature compensated pH or a
millivolt, function designed to work with optional electrodes such as the YSI 3540
ORP electrode assembly.

The monitor is powered by six alkaline D cells which will power it for a

minimum of 1400 hours. Need for battery replacement is indicated by BAT shown
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on any of the displays. It is important to replace all the alkaline batteries
at the same time for long life between battery changes.

To replace batteries remove the four rubber feet located on the back of
the instrument and take off the back. Replace the batteries in the battery
holder tubes, making sure the polarity is correct. Reassemble the case, being
careful to align the gasket correctly to prevent water infiltration. The rubber
feet should be reinstélled finger tight.

Clean the instrument as needed with a mild soap and water solution followed
by a clean water wipe. Either a probe or connection cap should be in place over
every jack to keep water out: If water gets into the instrument, disassemble
it and wipe it dry.

When storing the monitor for long periods, remove the batteries to lessen

the possibility of leakage.

3.4 Water Level Meter

3.4.1 General

A Solinst Flat Tape Water Level Meter will be used to determine the depth
of the static water level in groundwater wells. It will also be used during
purging of groundwater wells to measure changes in water level, if any, which
occur during pumping of wells.

The meter operates by sensing the resistivity change that occurs when the
probe is submerged in water. When this resistance change is detected, a high-
pitched tone sounds. If the probe is moved back into the air, the tone ceases.
The meter is powered by a 9-volt transistor battery and will operate for one year

under normal use and conditions without needing replacement.
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4.2.4 Work Area Procedures

A spill containment area will be established at each sampling area. A new,
clean 6 mil PVC plastic sheeting will be piaced on the ground in each area,
immediately surrounding the monitoring well. A 20 foot x 20 foot square of
plastic will generally be adequate to cover the well area and the area upon which
the pipe is placed. The sides of the spill control area will be raised by
placing 2 x 4 boards under the edges of the plastic sheeting. This will provide
containment in the event of accidental leaks, spills, or splashing of
groundwater.

.Care.during purging and sampling operations should minimize the likelihood
of spilling or splasﬂing purged fluids. If spills occur on the plastic sheeting,
they should be contained on the plastic and wiped with an absorbent material as
soon as reasonably possible after spillage. All used absorbent material and used
plastic sheeting shall be treated as céntaminated waste and disposed of as
described in the following section.

Disposable latex gloves will be used by all personnel involved in sampling
of groundwater and handling of sampling equipment.

Waste containment bags will be maintained in the sampling area. One bag
will contain potentially hazardous materials, i.e. any material that comes into
contact with groundwater. A second bag will contain non-hazardous waste
materials, i.e. paper towels used for washing hands, scrap paper, etc. This bag
will be disposed of as regular trash. The bag holding potentially hazardous
waste wili be disposed of as described in the following section.

The guidelines and procedures set forth in the Site Health and Safety Plan

for LASC Phase 3 groundwater sampling (provided in the RFP Scope of Work) shall
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be followed at all times. Emergency procedures for situations such as personal
injury or spillage of contaminated materials are covered in detail in the Health
and Safety Plan.

The On-Site Health and Safety Coordinator (URS) will be primarily
responsible for the health and safety aspects of sampling, including monitoring
air quality in the sampling area, and establishing and coordination emergency
procedures for situations such ;s personal injury or spillage of contaminated
materials.

Sampling team personnel will have on hand personal protection equipment
including respirator, protective clothing, gloves, and eye protection. Eye
protection and gloves will be worn by all sampling team personnel during purging
aﬁd sampling activities. Need for additional protective clothing and/or

equipment will be determined by the On-Site Health and Safety Coordinator.

4.2.5 Waste Management

Water discharged during well purging and sampling will be discharged into
a mobile holding tank (Baker Tank) or other suitable storage container. After
completion of purging and sampling, the holding tank will be transported to the
staging area and its contents pumped into a large holding tank (Baker Tank).
Closed containers for liquid waste shall be filled to no greater than 95%
capacity to allow for temperature-related expansion of liquid materials.

An open 55-gallon metal DOT drum will be used during filling of sample
containers to contain waste water discharged. Immediately after sampling, this

water will be transferred to the on-site holding tank.
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Solid, ©potentially hazardous waste will be transported to the
decontamination/staging area where it will be stored in sealed, 55-gallon metal
DOT drums.

All potentially hazardous water collected during purging and sampling
activities will be transferred to one or more 21,000-gallon holding tanks (Baker
Tanks) to be located adjacent to the decontamination area for disposal by LASC.

All containers of potentially hazardous materials generated by purging and
sampling activities will be labeled according to federal, state and local

regulations. These materials remain the property of LASC, who will retain

responsibility for proper disposal.

4.3 Water Levels

Water levels are to be recorded in a field notebook or on a preprinted

~ form. Specific procedures follow:

1. Record the pertinent heading information, if necessary.
2. For each well, record the time and ambient weather data.
3. Unlock the well cover and prepare to measure water levels with an

electronic water level meter (sounder).

4. Note the location of the reference notch or marking on the top of
the steel casing, -if any.

5. Switch on the electronic sounder and lower the probe into the well
until the high-pitched tone is heard. Repeatedly raise and lower
the sounder tape until a constant reading is obtained.

6. Hold the sounder tape as close as possible to the notch or marking
on the top of the steel casing and record the distance from the top
of the steel casing to the water.

7. Repeat the procedure to check for error. Switch off the sounder
and withdraw the sounder tape, but do not rewind the portion that

was in the well.

8. Record the data on the form.
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The containers needed for sampling and preservatives are listed in Table
4-1. Once opened, a container must be used at once for storage of a particular
sample. Unused but opened containers are to be considered contaminated and must
be discarded. Because of the potential for introduction of contamination they
caﬁnot be reclosed and saved for later use. Likewise, any unused containers
which appear contaminated upon receipt, or which are found to have loose caps
or ﬁissing teflon liners (if required for that.container) should be discarded
or returned, unused, to Associated Laboratories. The following specific
guidelines for filling water sample containers are given. Specific analyses to
be performed on samples provided by MARK will be specified by LASC to Associated

Laboratories.

4.5.2.1 Purgeable Organics (VOC)

o Samples for VOC's are collected in triplicate 40-ml glass vials equipped
with teflon-backed septum screw caps which have been prepared as
specified in Table 4-1.

o, The sample vial should be rinsed three times with sample water to ensure
that possible contaminants in the sample vial are removed.

o When sampling for volatiles, the 40-ml sample vials should have no
headspace or bubbles. Aeration or agitation of the sample should be
avoided to the greatest possible extent. To avoid aeration, the glass
vial should be held at an angle so that the stream of water flows down
the side. Fill the vial until it overflows to eliminate any air bubbles

_and replace the teflon-lined cap.

o Turn the vial upside-down and tap it to check for air bubbles. If any
air bubbles are observed, empty and refill the vial and check for air
bubbles again. Repeat this procedure until an acceptable sample is
obtained.

o The sample should be labeled, packaged and placed immediately into iced
sample containers.

4.5.2.2 Semi-Volatile Organics

o Water samples for semi-volatile organics will be collected in duplicate
one-liter amber glass bottles with teflon lined caps which have been
supplied by the contract laboratory, as specified in Table 4-1.
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o The sample bottles should be rinsed with sample water a minimum of three
times to remove possible contaminants.

o The sample bottle is filled, capped, labeled and placed into iced sample
containers. '

&~

.5.2.3 Sulfide

o Samples are collected in prepared 500-ml polyethylene bottles,
containing zinc acetate as a preservative, which have been prepared by
Associated Laboratories, as specified in Table 4-1. Bottles will be

supplied by the laboratory with labels indicating the preservative
used. -

o The sample bottle must not be rinsed before collecting the sample. It
should not be overfilled, or preservative may be lost.

&

.5.2.4 Dissolved Metals

o Water samples for dissolved metals analyses are collected in 250-ml
polyethylene bottles with polyethylene caps, containing nitric acid as
a preservative, which have been prepared by Associated Laboratories,
as specified in Table 4-1. Bottles will be supplied by the laboratory
with labels indicating the preservative used.

o The samples are filtered in the field using a disposable vacuum filter
containing a 0.45 micron membrane filter component.

o pH of the samples is checked before capping with narrow-range pH paper.
A small amount of sample is withdrawn from the sample bottle with a
disposable glass pipette and applied to the pH paper. If pH reads

greater than 2, small quantities of nitric acid are to be added until
the pH is below or equal to 2. Never dip pH paper into the sample

container.

4.6 Post Sampling
Post sampling procedures should include completion of all field forms,
labels and chain-of-custody documents. All sampling equipment to be used at
other sites should be decontaminated. The sampling site should be cleaned and

the wells covered and locked before leaving the vicinity.
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5.0 QUALITY CONTROL PROCEDURES FOR FIELD ACTIVITY

5.1 Water Level Measurements

Water level measurements will be obtained by utilizing an electric water
level meter prior to obtaining measurements. Field personnel should check to
see that the instrument has been properly calibrated.

-At each location, the water level measurement will be determined by the
experienced sampling team member and recorded on the appropriate field data forﬁ.
Data should be recorded to the nearest 0.01 féet.

Data should be compared to previous measurements at the well. If large
discrepanciés exist from previou; measurements which cannot be explained by local
groundwater activitiés, changes, or trends, the equipment should be re-calibrated
;nd the measurements repeated. If possible, an alternative instrument should
be utilized to verify the accuracy of the data.

5.2 Field Parameters

Temperature, pH, specific conductivity, and redox potential will be
measured in a flow-through sample chamber in line with well water discharged
from the pump. Field parameﬁer readings will be taken using calibrated
instruments as noted in Section 3.3. Calibration of components of the water
quality monitoring system will be recorded on the appropriate field data form
or in the field notebook.

Measurements of temperature, pH, specific conductivity and redox potential
will be performed during each well water purging and sampling event. Prior to
obtaining‘measurements, a sampling team member should check to see that the

instrument is properly calibrated. For pH and specific conductivity, reference
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solutions should be utilized to properly calibrate the instrument. All reference
solutions should be traceable to the National Bureau of Standards (NBS).

When obtaining data for water quality pq;ameters,.field.measurements should
be compared with previous data and examined for large variations. If variations
greater than 10% exist and cannot be accounted for by changes in field conditions
and/or water quality stabilization, the instrument should be recalibrated and
the measurements ¥epeated. The most accurate measurement will be determined by
the experienced sampling team member and recorded in the field notebook or on
the appropriate field data form. If possible, an alternative measuring device
(1.e. another thermometer, pH meter, or specific conductivity meter) should be

utilized to verify the data.

5.3 Sampling

The sampling quality control methods are implemented by the use of trip
blanks, field equipment blanks and duplicate samples, although blanks and
duplicates also provide checks on iaboratory procedures.

A summary of field QA samples to be prepared for analysis is presented in

Table 5.1,

5.3.1 Field Equipment Blanks
Fiéld equipment blanks will be prepared according to the schedule in
Table 5.1.> Field equipment blanks are intended to check several variables:
o Possible contaminants in the sample containers provided;

o Possible contaminants in the ASTM Type II reagent grade water (DI water)
being used to rinse equipment;

o Possible contaminants from ambient conditions in the field during
sampling;

o Possible contaminants from inadequately decontaminated equipment;
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o Possible contaminants introduced by the laboratory once the samples
arrive at the laboratory,.

Therefore, field equipment blanks will not be labeled as such. The
laboratory shall not be told which samples are field equipment blanks.

Field equipment blanks will be prepared at the sampling site, after
equipment has been decontaminated and rinsed with DI water, but before equipment
has been installed in the well. ASTM Type II Water, provided by Associated
Laboratories, will be poured through the pump and a randomly selgcted 10-fo§t
length of discharge pipe. A complete set of samples will be prepared, according
to procedures used for obtaining and preparing groundwater samples, as described
in Section.3.5. Field equipmenﬁ blank samples will be stored and transported

to the contract laboratory according to procedures used for groundwater samples.

5.3.2 Trip Blanks

Trip blanks will be prepared according to the schedule in Table 5.1 The
trip blank is intended to check several variables:
o Possible contaminants in the sample containers provided;

o Possible contaminants in the ASTM Type II reagent grade water (DI Water)
being supplied by Associated Laboratories;

o Possible contaminants from handling and transit of sample containers;

o - Possible contaminants introduced by the laboratory once the samples
arrive at the laboratory.

Trip blanks are prepared by Associated Laboratories, using organic-free
ASTM Type II Water and containers provided by the laboratory. They are sorted

alongside. the collected samples and transported to Associated Laboratories for

analyses,
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5.3.3 Field Duplicate Samples

Field duplicate samples will be collected according to the Schedule in
Table 5.1. Duplicate samples will be collected in the same manner as the
groundwater samples. This procedure will involve the collection of a second,
distinct sample immediately after the routine groundwater sample is collected.
Two sets of filtering will be needed to fill the sample bottles for dissolved
metals analyses.

Duplicate samples will not be labeled as such. They will be assigned an
identification number which will not 1dentify the sample as a field duplicate

sample. The laboratory shall not be told which samples are duplicate samples.

5.4 Sample Handliné, Packaging., and Shipping

It is assumed that samples collected may contain either below detection
or trace levels of constituents; therefore it is essential to avoid the
possibility of incorrect sampling or shipping procedures that could result in
false positive results,

Table 4-1 summarizes container types and container preparation for the
compounds of interest relative t§ the LASC groundwater sampling program. Sample
container preparation and sample transport is the responsibility of Associated
Laboratories. MARK field personnel are résponsible for correct sample collection
and sample handling (logging in, packaging, storage prior to transport to the
‘analytical laboratory, custody procedures, etc.)

The following guidelines apply to sample handling, packaging and shipping
activitieé:

o Field sampling staff should read and fully understand the monitoring

requirements in Table 4-1 to ensure that the correct analytes are

identified and that sufficient sample containers, properly prepared and
in sufficient numbers, are available.
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5.5 Sample Preservatives

Sample preservatives and other comments on special handling are specified
in Table 4-1. MARK staff responsible for sampling will instruct Associated
Laboratories to provide necessary containers, cleaned and containing
preservatives, as indicated in Table 4-1. Reagent grade preservatives shall be
used in all cases. Field personngl must be familiar with preservation
requirements to ensure that preservatives are not inadvertently discarded when
containers are filled, and must recognize the presence of acids and other

chemicals in certain containers.

5.6 Chain.of Custody

Sample identification documents must be carefully prepared so that
identification and chain of custody can be maintained, and sample disposition
can be controlled. Samples collected during a site investigation must be
traceable from the time the samples are collected until their derived data are
used ip the final report. The sample identification documents, described more
fully in a subsequent section, are listed here:

o Chain of Custody Records. See Figure 5-4. Chain of Custody Records
will be serially numbered;

o Custody seals. See Figure 5-5;

o Field notebooks.

The sampler must fill out adhesive sample labels (described in the section
on sample packaging) and secure them to the sample container. Forms and labels
are filled out with waterproof ink. Where necessary, the label is protected from
water and solvents with clear label protection tape.

To document sample possession, chain of custody procedures are followed.

These procedures are outlined in the sections that follow.
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5.6.3 Laboratory Custody Procedures

A designated sample custodian accepts custody of the transported samples
and verifies that the information on the Sample Identification number matches
that on the Chain of Custody Records. Pertinent information as to shipment,
pickup, and courier is entered in the "Remarks" section.

The laboratory custodian uses the Sample Identification number and assigns
a unique laboratory number to each sample and ensures that all samples are
transferred to the proper analyst or stored in the appropriate secure area.

- The custodian distributes samples to the appropriate analysts. Laboratory
personnel are responsible for the care and custody of samples from the time they
are received until the sample is exhausted, no longer suitable for analysis, or
'oéherwise directed by LASC.

When sample analyses have been completed, the unused portion of the sample
must be disposed of properly. The laboratory retains all idéntifying tags, data
sheets, and laboratory records as part of the permanent documentation and

appropriately disposes of sample containers and remaining sample material.

5.6.4 Custody Seals

When samples are transported to the laboratory, they must be placed in
containers sealed with custody seals that make it possible to detect any
tampering with the samples. An example of a custody seal is shown in Drawing
5-5.

Two seals must be placed on each shipping container (cooler), one at the
front and one at the back, to allow the recipient of the container to make
determination as to whether or not the container has been opened. If the

shipping container is hinged at the back, one seal may be used at the front.
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5.6.5 Field Records

The sampling team leader should maintain sample identification numbers and
Chain of Custody Records, Water Purging & Sampling Logs, pH Meter Calibration
Logs, Conductivity Meter Calibration Logs, and daily activity records, to provide
a daily record of significant events, observations, and measurements during field
investigations. Sampling team members should be familiar with the required
documentation before any field work is initiated. An example of a Water Purging
& Sampling Log pH Meter Calibration Log, and a Conductivity Meter Calibration
Log are provided at the end of this text. These documents will contain
information such as personnel present, site conditions, sampling procedures,
measurement procedures and calibration records. Field measurements will be
recorded on the appropriate forms. Data forms should be signed and dated by the
sampler and the reviewer.

Entries to field records should be made in waterproof ink. If weather
conditions do not permit the use of waterproof ink, pencil may be used, and a
notation made in the field notebook explaining conditions which prevented use
of normal procedures.

Errors should be corrected by crossing a single line through the error.
Initial and date the change.

The field notebook should be a bound notebook with water resistant,
sequentially numbered pages. Numbers may be printed or handwritten. All entries
in the field notebook should be signed and dated. The field notebooks and data
forms should be kept as permanent records. All field records should be

maintained in a secure manner.
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I ' 6.0 ANALYTICAL LABORATORY REQUIREMENTS

In pgeneral, the laboratory should adhere to those recommendations as
promulgated in 21 CFR Part 58, "Good Laboratory Practices” and criteria described
in "Methods for Chemical Analyses of Water and Wastes", March, 1983 (EPA-600/4-
79-020). The requirements of this section (Analytical laboratory Requirements)
.form the basis for the analytical services provided by Associated Laboratories
of Orange, California under contract to LASC. All laboratory analytical services

are the responsibility of Associated Laboratories, under contract to LASC.
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Parameter

pH
Specific Conductance
Redox Potential

voc
(EPA Method 624)

Semi-Volatile Organics
(EPA Method 625)

Water Quality
Parameters (Anions)
Sulfides

Metals
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TABIE 4-1 CONTAINERS AND PRESERVATIVES

Container/Preparation

Determined in Field

Three 40-ml VOA Vials with teflon-
lined septa. Vial and septum
washed with phospate~free detergent
and twice rinsed with organic-free
water. Dried one hour at 105°C.

Two one-liter amber glass bottles + caps
with teflon lining

One 5000 ml polyethylene bottle + cap
One 500 ml polyethylene bottle & cap

One 125 ml polyethylene bottle + cap

4°%c 7 days
No headspace

4% 7 days

4% 48 hours

4°%c 7 days
zinc Acetate

4°c 6 months
HNO, to pH < 2
Fil in field



TABLE 5-1
SUMMARY OF QA SAMPLING PLANNED

' Number of Type of Q/A
Monitoring Well(s) Screened Intervals Sample Planned
Al-MW1 6 Equipment Blank
Al-MW2 5 Equipment Blank
Al-MW3 7 Duplicate (Shallow Zone)
Al-MW4 14 Equipment Blank/Duplicate
(Intermediate Zone)
B1l-MW1 6 Duplicate
(Intermediate Zone)
B1-MW2 6 Duplicate (Shallow Zone)
B1-MW3 6 Equipment Blank
B1-MW4 5 Duplicate
(Intermediate Zone)
B1-MW5 6 Equipment Blank
B1-MW6 5 None '
Bl-MW7 6 Trip Blank
B1-MW8 6 Equipment Bank
B1-MW9 6 Trip Blank
B6-MW1 7 Equipment Blank
Cl-MW1l 7 Duplicate (Deep Zone)
Area 1 (Cluster Wells) : 3 Duplicate
(Intermediate Zone)
Area 2 (Cluster Wells) 3 Equipment Blank
Area 3 (Cluster Wells) 3 Duplicate
(Intermediate Zone)
Area 4 (Cluster Wells) 3 Equipment Blank
Area 5 (Cluster Wells) 3 . Trip Blank
Area 6 (Cluster Wells) 3 Duplicate (Deep Zone)
Area 7 (Cluster Wells) 3 Equipment Blank
Area 8 (Cluster Wells) 3 Duplicate (Shallow Zone)
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